^ Global LCD Panel Exchange Center 


www.panelook. com 




To : 


Specification of FUJITSU TFT- LCD module 


NA19026-C661 


Approval 


Date : 
By : 


This Product is designed, developed and manufactured as contemplated for general use, including without 
limitation, general office use, personal use, household use, and ordinary industrial use, but is not designed, 
developed and manufactured as contemplated for use accompanying fatal risks or dangers that, unless 
extremely high safety is secured, could lead directly to death, personal injury severe physical damage or other 
loss (hereinafter “High Safety Required Use"), including without limitation, nuclear reaction control in 
nuclear facility, aircraft flight control, air traffic control, mass transport control, medical life support system, 
missile launch control in weapon system. If customer's product possibly falls under the category of High 
Safety Required Use, please consult with our sales representatives in charge before such use. In addition, 
FDTC shall not be liable against the customer and/or any third party for any claims or damages arising in 
connection with the High Safety Required Use of the Product without permission. 

Specification No. : Tbch Bes LCD-00288 

Issue Date • September 8. 2004 

Issuedby: ■ ULu£ 

K. Tanaka 
Project Director 
LCD Product Div. 


FUJITSU DISPLAY TECHNOLOGIES CORPORATION 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




DATE DOCUMENT CONTROL SECTION 


'w. panelook.com 




© 


Global LCD Panel Exchange Center wi/i 


i^i i J i 

TABLE OF CONTENTS 
A 

1. APPLICATIONS 2 

2. PRODUCT NAME AND MODEL NUMBER 

2-1 Product Name 2 

2-2 Model Name 2 

3. OVERVIEW 2 

4. CONFIGURATION 2 

5. MECHANICAL SPECIFICATION 3 

B 6. ABSOLUTE MAXIMUM RATING 4 

7. RECOMENNED OPE RATI NG CONDITION 4 

8. ELECTRICAL SPECIFICATIONS 5 

9. OPTICAL SPECIFICATIONS 7 

10. INTERFACE SPECIFICATION 

10.1 I nterface signal alignment 12 


10.2 Correspondence between input signal and color 14 


10.3 I nput Signal Timing 15 

c 10.4 Correspondence between Data and Display position 17 

10.5 Power Supply Sequence 17 

10.6 EDID 18 

_ 11. BACKLIGHT SPECIFICATION 

11.1 Pin Configuration for Back-light 23 

— 11.2 Life 23 

12. ENVIRONMENTAL SPECIFICATION 24 

13. INDICATION 25 

D 14. PACKAGING SPECIFICATION 25 

15. WARRANTY 25 

_ 16. PRECAUTIONS FOR USE 26 

17. OTHERS 30 

18. RETURN METHOD FOR PRODUCT REPAIR • COMPLAINT 31 

18.1 I n case of made in Taiwan 31 

18.2 I n case of made in J apan 33 

19. OUTLINE DRAWING 35 








TITLE 

NA19026-C661 













DRAW. NO. 

Tech Bes LCD-00288 

CUST. 








EDIT 

DATE 

DESIG. 

CHECK 

APPR. 

DESCRIPTION 

FUJITSU DISPLAY TECHNOLOGIES § i / 
CORPORATION e / 36 

DESIG. 20040908 Nukiyamc CHECK APPR. Tanaka 


A 


B 


C 


D 


E 


F 


One step solution for LCD / PDP / OLED panel application: Datasheet, inventory and accessory! www.panelook.com 




DATE DOCUMENT CONTROL SECTION 


'w. panelook.com 




Global LCD Panel Exchange Center 


_L 


B 


1. APPLICATION 

This specification applies to the 15-inch XGATFT-LCD module. 


2. PRODUCT NAME AND MODEL NUMBER 


2.1. Product Name 15-inch XGATFT-LCD Module 


2.2. Model Number 


3. OVERVIEW 


NA19026-C661 


This LCD Module is a display unit that uses a liquid crystal panel with a TFT active 
matrix method with a display capacity of 1024x3(RGB)x768 dot and screen size of 38cm 
(15.0 inch). This LCD module corresponds to the LVDS lch interface and can display 260 
thousand colors. In addition, this LCD module operates under a non-interlace mode. It has 
a backlight of CCFL that is built in and supplies more electric power than the exclusive 
inverter places externally. The power supply of this LCD module is +3.3V DC voltage. 


4. CONFIGURATION 

This LCD module consists of a color TFT LCD panel and a bezel where the panel driver 1C 
is mounted into the printed substrate, a cold-cathode fl orescent tube backlight, and a LVDS 
interface PBC. These are all combined into one structure. 

The inverter that supplies electric power to the backlight is configured separately from the 
LCD module. 

Figure 4-1 shows a block diagram of this LCD module. 
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CLKEDID 
DATAEDID 
EDI D Power 
Supply 

RX0+ 
RXO- 
RX1+ 
RX1- 
RX2+ 
RX2- 
RXC+ 
RXC- 

Power 
Supply 
+3.3V DC 



(1CCFL) 


Fiqure4-1 Block Diagram 


5.MECHANICAL SPECIFICATIONS 

Table 5-1 shows the mechanical specifications of this LCD module. 

Table 5-1 Mechanical Specifications 


Item 


Dimensions 


Display 
Resol ution 


Display Dot Area 
(Drive range) 


Dot Pitch 


Pixel Aspect Ratio 


Weight 


Specifications 


317.3X241.8X7.0 (max) 


(1024X3)X768 


304.128X228.096 


0.297X0.297 


1 : 1 


670 max 


Unit 


mm 


mm 


mm 


Remark 


Edge type back-light is used 
I nverter exd uded 

For details on dimension, 
see dimensional outline 
drawing 
(on page 35,36) 
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6. ABSOLUTE MAXIMUM RATING 

Table 6-1 shows the absolute maximum rating of this LCD module. 

Table 6-1 Absolute Maximum Rating 


Item 

Symbol 

Condition 

MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage (3.3V) 

Vcc 

Ta=25°C 

-0.3 

— 

4.0 

V 

Supply Voltage (E Dl D) 

Vedid 


-0.3 

— 

6.25 

V 

1 nput Signal Voltage (LVDS) 

VlN 


-0.3 

— 

Vcc-KD.3 

V 

1 nput Signal Voltage (E Dl D) 

VlNED 


-0.3 


Vedid +0.3 

V 


7. RECOMMENDED OPE RATI PNG CONDITIONS 

Table 7-1 shows the recommended operating conditions 

Table 7-1 Recommended Operating Conditions 


Item 

Symbol 

MIN. 

TYP. 

MAX. 

UNIT 

Supply Voltage (3.3V) 

Vcc 

3.0 

3.3 

3.6 

V 

Supply Voltage (E Dl D) 

Vedid 

2.7 

— 

5.5 

V 

Ripple Voltage (Vcc) 

Vrp 

— 

— 

100 

mVp-p 
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8. ELECTRICAL SPECIFICATIONS 

Table 8-1 shows the electrical specifications of this LCD module. Figure 8-1 shows the 
measurement circuit. Figure8-2 shows the equivalent circuit of the logic signal input area. 
Table 8-1 Electrical Specifications 


Item 

Symbol 

Condition 

MIN. 

TYP. 

MAX. 

Unit 

Differential input Voltage 
(+) 

VlH 


Vcm=+1.2V 

— 

— 

100 

mV 

Differential input Voltage 
(-) 

VlL 

-100 

— 

— 

mV 

Supply Current 

1 cc 

Vcc=+-3.3V 

Vss=OV 

— 

560 

850 

mA 

Supply Rush Current 

1 see 

Ta=25°C 
CK=54.0M Hz 
Frame frequency 
=60Hz 

— 

— 

2.5 

A 

Supply Rush Current 
Duration (excess 1.2A) 

T see 

— 

— 

2 

ms 

BACK LIGHT 

CCFL Turn on Voltage 
(Note) 

Vs 

fL=50kHz,Ta=25°C, 

Ci_=22pF 

— 

— 

1650 

Vrms 

fL=50kHz,Ta=0°C, 

Ci_=22pF 

— 

— 

1700 

Vrms 

Lighting Voltage 

Vl 

fL =50kH z, 1 l =6mA 

— 

730 

— 

Vrms 

Lighting Frequency 

f L 

V l =730Vrms,l l =6mA 

40 

60 

80 

kHz 

Recommended 
Lighting Frequency 

50 

— 

60 

kHz 

FL tube Current 
(Note2) 

1 L 

VL=730Vrms 

fL=50kHz 

2 

6 

6.5 

mA 


Note) The CCFL turn on voltage is set under the appointed criteria and shall exceed the 
maximum range of the specification. 

•Measurement circuit is based on Figure 8-1 
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Figure 8-1 Measurement Circuit 


RX0+ 

RXO- 

RX1+ 

RX1- 

RX2+ 

RX2- 

RXC+ 

RXC- 




M 24C01-WDW6 
(ST M icro) or equivalent 



I nternal 


FG 

(Frame Ground) 


Figure 8-2 Equivalent circuit of logic signal input 
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9.. OPTICAL SPECIFICATIONS 

Table 9-1 shows the optical specifications of this LCD module. 


Table 9-1 Optical Specifications 


Item 

Symbol 

Condition 

Specification 

Unit 

Remark 

Note 

MIN. 

TYP. 

MAX. 

Visual Angle 

6 L,R 

CR^IO 

Ta=25 

°C 

e 

U,D=0° 

80 

— 

— 

deg 

Top 

Bottom 

(1)(2) 

(3)(5) 

(6) 

9 U ,D 

e 

L,R=0° 

80 

— 

— 

deg 

Left 

Right 

Contrast 

Ratio 

CR 

0 l,r,u,dM3° 

Ta=25°C 

250 

400 

— 

— 

White 

/ 

Black*l 

(1)(3) 

(5) 

Response 
Time (ON) 
(B-»W) 

t ON 

0 H =0° 
0v=O° 

Ta=25 

°C 

— 

15 

30 

ms 


(1)(4) 

(5) 

Ta=0°C 

— 

50 

100 

ms 

Response 

time 

(OFF) 

(W->B) 

t OFF 

0H=O° 

0v=O° 

Ta=25 

°C 

— 

10 

25 

ms 


Ta=0°C 

— 

50 

100 

ms 

Brightness 

L 

0H=O° 

0v=O° 

Ta=25°C 

fL=50kHz 

lf=6mA 

190 

300 

— 

cd/m 2 

All 

white 

display 

*2,3,4 

(1)(5) 

Brightness 

Uniformity 

AL 

60 

— 

— 

% 

(1)(7) 

Chromaticity 

(White) 

X 

0.283 

0.313 

0.343 

— 

(1)(5) 

y 

0.299 

0.329 

0.359 

— 

Color Purity 
(NTSC ratio) 

55 

63 

— 

% 


(1)(5) 

LCD Panel Type 

TFT Color 



Display Mode 

Normally Black 



Wide Viewing Angle Technology 

MVA 



Opti mum Vi ewi ng Angle 

Symmetry 



Display Color 

262,144 (6 bit color) 



Color of non-display area 

Black 



S u rf ace Treat ment 

Glare 

Low reflection 2H 
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Note 

*1) Brightness, Chromaticity, Contrast is measured at a spot diameter of<p2 and a distance=500mm. 
*2) The value is measured 15-20 minutes after the light on. 

*3) The power supply condition is VCC=3.3V,fL=50kHz,lf=6mA when the optical 
specification is measured. 

*4) The operation life of theCCFL is limited. The brightness will deteriorate over time. 
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Note 1) Definition of Viewing Angle (1) 
Based on Figure 9-1. 


*0° (Front) 



Figure 9-1 Definition of Viewing Angle (1) 


Note 2) Definition of Viewing Angle (2) 
Based on Figure 9-2. 




Figure 9-2 Definition of Viewing Angle (2) 

Note 3) Definition of Contrast Ratio (CR) |_w 

Determined by Formula (1) based on 
Figure 9-3 Voltage-Brightness 
characteristics. Brightness 

[L] 

Lw (Brightness at white) 

= L 

L b (Brightness at black) (1) b 

0 0 Panel Drive Voltage 
Figure 9-3 Voltage-Brightness Characteristics 


White 



[v] 
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Note 4) Definition of Response Time 
Based on Figure 9-4. 



Note 5) Contrast Ratio and Response Measurement System 
Based on Figure 9-5. y+ 



Fiqure9-5 Contrast Ratio and Response Time Measurement System 
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Note6) Definition of Optimum Viewing Angle 



6 O'clock^- Viewing Angles —12 o'clock 
Fiqure9-6 Definition of Viewing Angle 


Note 7) Definition of Brightness Uniformity 

The Brightness Uniformity is defined by the foil owing formula using 9 points (®~@) 
of the brightness measuring value shown bellow. 

Definitional Equation: 

{ (Minimum Brightness of ®~®)/ (Maxi mum Brightness of ®~®)}xioo[%] 


154 


512 


870 


Dot 








A 0 

h A 

A 



vj 

A 

U A 


J 

A 



A 

0 A 

A T 

V A 

A (c 

V 

A 



A 

V A 

V A 

V 







115 

384 

653 


Note) The center of each position is defined by the center spot position of the 
brightness meter in which the tolerance of the measurement position is ±3mm. 

Figure 9-7 Measuring Points 
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10. INTERFACE SPECIFICATIONS 
10.1 Interface Signal Alignment 

Table 10-1 shows the description and configuration of the interface signals (CN1) 

Table 10-1 Interface signals 


Pin No. 

Symbol 

Function 

1 

VCC 

+ 3.3V power supply 

2 

VCC 

+ 3.3V power supply 

3 

VSS 

Ground 

4 

VSS 

Ground 

5 

RX0- 

LVDS signal 0- 

6 

RX0+ 

LVDS signal 0+ 

7 

VSS 

Ground 

8 

RX1- 

LVDS signal 1- 

9 

RX1+ 

LVDS signal 1+ 

10 

VSS 

Ground 

11 

RX2- 

LVDS signal 2- 

12 

RX2+ 

LVDS signal 2+ 

13 

VSS 

Ground 

14 

RXC- 

LVDS signal CLK- 

15 

RXC+ 

LVDS signal CLK + 

16 

VSS 

Ground 

17 

Vedid 

DDC+3.3V power supply 

18 

NC 

NC 

19 

CL Kedid 

DDC clock 

20 

DATAedid 

DDC data 


Connector used : FI-SEB20P-HF13 

Adapted Connector : FI-SE20M 

Name of Maker : J apan Aviation Electronics Ltd. 

Note) Terminal 18 should be open. 
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Table 10-2 LVD5 Data Assignment 


Input 

Signal 

*1 

Transmitter 

DS90C365 

1 nterface connector 

pin 

INPUT 

System side 

LCD module 

pin 


R0 

44 

TxINO 




R1 

45 

TxINl 

Tx OUT0+ 

6 

Rx0+ 

R2 

47 

Txl N2 




R3 

48 

Txl N3 




R4 

1 

Txl N4 

TxOUTO- 

5 

RxO- 

R5 

3 

Txl N5 




GO 

4 

Txl N6 




G1 

6 

Txl N7 




G2 

7 

Txl N8 




G3 

9 

Txl N9 

Tx OUT1+ 

9 

Rxl+ 

G4 

10 

Txl N 10 




G5 

12 

Txl N 11 




BO 

13 

Txl N 12 

TxOUTl- 

8 

Rxl- 

B1 

15 

Txl N 13 




B2 

16 

Txl N 14 




B3 

18 

Txl N 15 




B4 

19 

Txl N 16 

Tx OUT2+ 

12 

Rx2+ 

B5 

20 

Txl N 17 




RSVD 

22 

Txl N 18 




RSVD 

23 

Txl N 19 

Tx OUT2- 

11 

Rx2- 

ENAB 

25 

Txl N 20 







TxCLK OUT + 

15 

RxC+ 

DCLK 

26 

TxCLK IN 







TxCLK OUT- 

14 

RxC- 


LCD 

Control 

input 


R0 

R1 

R2 

R3 

R4 

R5 

GO 


G1 

G2 

G3 

G4 

G5 

BO 

B1 


B2 

B3 

B4 

B5 

N ot use 
N ot use 
ENAB 


DCLK 


*lThe RSVD (reserved) pin on the transmitter should be connected to the Ground 
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10.2 CORRESPONDENCE BETWEEN COLOR AND I N PUT SIGNAL 

Table 10-3 shows the correspondence between input signal and color 


Color and 

Brightness 

Gradation 


O 

O 

O 


in 


c 

O 

4 -> 

to 

T3 

ro 

L_ 

o 

-d 

cu 

Di 


to 

T3 

to 

l. 

O 

c 

CD 

<U 

1 - 

o 


c 

o 

4 -> 

to 

T3 

to 

l. 

O 

CD 


Black 

Blue 

Green 

Cyan 

Red 

M agenta 

Yellow 

White 


Black 

ft 

Darker 

ft 

ft 

Brighter 

ft 

Red 


0 

1 

2 


61 

62 

63 


Black 

ft 

Darker 

ft 

ft 

Brighter 

ft 

Green 


0 

1 

2 


61 

62 

63 


Black 

ft 

Darker 

ft 

ft 

Brighter 

ft 

Blue 


0 

1 

2 


61 

62 

63 


Data Signal (0:Low Level, l:High Level) 


R 5 

R 4 

R 3 

R 2 

R 1 

RO 

G 5 

G 4 

G 3 

G 2 

G 1 

GO 

B 5 

B 4 

B 3 

B 2 

B 1 

BO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 
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Note 1) Definition of gray scale: Color (n)..."n" indicates the gray scalelevel. 

The larger number means brighter level. 

Note2) Data: l:High level, 0:Low level 

Note 3) There are 18 color data which consists of 6 bit of red, green and blue where they 
individually display 64 signals. By combining these colors, 262,144 colors can be 
displ ayed. 
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10.3 IN PUT SIGNAL TIMING 

The input signal timing is shown in table 10-3 and figure 10-1. 

Table 10-3 Timing Characteristics (Ta=0~50°C, Vcc=3.3±0.3V) 


Item 

Symbol 

MIN. 

TYP. 

MAX. 

Unit 

Remark 


Period 

Tc 

15.15 

15.38 

16.67 

ns 


DCLK 

Frequency 

1/Tc 

60 

65 

66 

MHz 

*4 

Signal 

Duty 

Tch/Tc 

45 

50 

55 

% 


(Clock) 

High time 

TcIkH 

6.0 

— 

— 

ns 



Low time 

TdkL 

6.0 

— 

— 

ns 


DCLK-Data 

Setup time 

Tset 

3 

— 

— 

ns 


Timing 

Hold time 

Thold 

5 

— 

— 

ns 








DCL 


Horizontal 

Signal 

Horizontal period 

Th 

1320 

1344 

2046 

K 

*1,4 

Hor. Period (1) 

Hor. Display period 

Th 

Thd 

18.0 

1024 

20.68 

1024 

1024 

11 5 

DCL 

K 

*4 

*2 

Vertical 

Signal 

Vertical Period 

Tv 

780 

806 

1023 

Th 

*i 

Ver. F requency 

1/Tv 

55 

60 

65 

Hz 

16.67ms 

Ver. Display period 

Tvd 

768 

768 

768 

Th 

*2 

ENAB signal 

Data ENAB timing 

Tdn 

— 

0 

— 

DCL 

K 

*3 


*1) • The horizontal direction of the display position is defined by the rise of the E NAB signal. 

Right after the signal rises, the latched data is displayed from the left edge of the screen. 

The vertical direction of the display position is when the E NAB signal changes from "H" 
to "L" and "L" is over 2048 DCLK, then the next risen ENAB signal data is displayed from 
the top line of the screen. 

*2) • If the "H" period of the ENAB signal is less then 1024 DCLK, then black is displayed on the 

remaining area. 

• If the ENAB signal is less than 768 Th within a frame, then the displayed data is 
continuously displayed from the top line of the screen continuously. 

*3) • If the valid data period and the "H" period of the ENAB signal do not synchronize, then 
the display position is displayed as out of place. 

*4) When the horizontal period is less than 1320 DCLK or 18 ps, the display quality such as 
unevenness and light line defect can occur. 

If the DCLK frequency exceeds 66MHz, garbled data may cause flickering. 

In addition, if the DCLK frequency is less than 60MHz, then unevenness may occur. 
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DCLK 


ENAB 

R5-0 

G5-0 

B5-0 


R5-0 

G5-0 

B5-0 

ENAB 


R5-0 

G5-0 

B5-0 

ENAB 


DCLK 


R5-0 

G5-0 

B5-0 


ENAB 


_ I 



<- 


Th 


->i 

_r 


Thd 


<- 


-> 


C001 


C768 























1 


Tvd 


Tv 


-> 


W.. 


-> 


Tc: 




0001 0003 0005 

0002 0004 0006 


1019 1021 1023 

1018 1020 1022 1024 


-> 




Tdn 


Tdn 


->E 


<- 


Figure 10-1 1 nput Signal Timing Chart 
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10.4 Correspondence between Data and Display Position 

Figure 10-2 shows the Correspondence between Data and Display Position. 


S0001 S0002 S0003 S0004 S0005 S0006 S0007 S0008 S3071 S3072 



Figure 10-2 Correspondence Data and Display Position 


10-5 Power Supply Sequence 

Figure 10-3 defines the rise time of the power supply, voltage descent and the 
power supply sequence. Especially the sequence of power supply and the input 
signal is necessary to latch up of the driver 1C and DC driving. 



Figure 10-3 Power Supply Sequence 
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10.6 EDI D Signal Timing 


Table 10-4 shows DC characteristics of EDI D signals. Figure 10-4 shows input timing. 
Table 10-5 shows AC characteristics and Table 10-6 shows the contents of E Dl D data. 

Table 10-4 EDI D DC Characteristics (Ta=0~50°C, Vcc= 3.3+0. 3V) 


Item 

Symbol 

MIN. 

MAX. 

Unit 

Remarks 

SCL.SDA 

Terminal 

input 

voltage 

High voltage 

VI H 

0.7Vedid 

— 

V 


Low voltage 

VI L 

— 

0.3Vedid 

V 


Hysteresis voltage 

VHYS 

0.05Vedid 

— 

V 


Output voltage 

VOL1 

VOL2 


0.4 

0.6 

V 

V 

IOL=3mA, Vedid =2.5V 
IOL=6mA, Vedid =2.5V 

Input 

leak 

current 

All 

input-and-output 

pins 

WP pin 

Tv 
1 /Tv 

-10 

-10 

10 

50 

H A 
H A 

VIN=0.1V to Vedid, WP=VSS 
WP=Vedid 

Output leak current 

Tdn 

-10 

10 

fi A 

VOUT=0.1V to Vedid 

Terminal capacity 
(1 nput and output) 

Cin,Cout 

— 

10 

pF 

VCC=5.0V 

Ta=25°C, Fdk=lMHz 

Operating current 

ICC Wr 
ICC Re 


3 

1 

m A 
m A 

Vedid =5.5V,SCL^K)0KHz 
Vedid =5.5V,SCL^K)0KHz 

Stillness current 

ICCS 

— 

30 

100 

H A 
[i A 

VCC=3.0V,SDA=SCL=VCC 

VCC=5.5V,SDA=SCL=VCC 

WP=VSS,A0,A1,A2=VSS 
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Table 10-5 EDI D AC Characteristics 


Item 

Symbol 

Vcc=2.5V-5.5V 
Standard 
operation mode 

Vcc=4.5V-5.5V 
High-speed 
operation mode 

Unit 

Remarks 

MIN. 

MAX. 

MIN. 

MAX. 

Clock frequency 

Fdk 

— 

100 

— 

400 

kHz 


Clock high time 

THIGH 

4000 

— 

600 

— 

ns 


Clock low time 

TLOW 

4700 

— 

1300 

— 

ns 


SDA, SCL rising time 

TR 

— 

1000 

— 

300 

ns 


SDA, SCL falling time 

TF 

— 

300 

— 

300 

ns 


START hold time 

TH D:SDA 

4000 

— 

600 

— 

ns 


START setup time 

TSU :STA 

4700 

— 

600 

— 

ns 


DATA input hold time 

THD:DAT 

0 

— 

0 

— 

ns 


DATA input setup time 

STU :DAT 

250 

— 

100 

— 

ns 


STOP setup time 

TSU :STO 

4700 

— 

600 

— 

ns 


Output decision time 
from a clock 

TAA 

100 

3500 

100 

900 

ns 


Bus free time 

TBUF 

4700 

— 

1300 

— 

ns 


Minimum VIH, VIL 
Rising time 

TOF 

— 

250 

20+0. 1C B 

250 

ns 

CB^lOOpF 

Spike oppression 
(SDA, SCL pins) 

TSP 

— 

50 

— 

50 

ns 


A write-in cycle time 

TWR 

— 

10 

— 

10 

ms 

Byte and page mode 

The number of times of 
data rewriting 

— 

1M 

— 

1M 

— 

cycle 

25°C,Vcc=5.0V 
block mode 


TF 


CLKedid 


TSU :STA 


V 


-> 




DATAedid 


SOA 

OUT 


TAA 


-> 


TLOW 

< > 


THIGH 

< > 


TR 


-> 


N 


TH D:STA TH D:DAT 


<- 


-THD:STA 


TSU :DAT 

^ \ \ 



\ 

< 


— > 




TSU :STA 


TAA 


<- 


-> 


TBUF 


V 


Figure 10-4 EDI D signal timing 
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Table 10-6 The Contents of E PI D data 


Addr 

ess 

No. 

Byte 

s 

Description 

Data 

Color Characteristics (10 

bytes) 

19h 

i 

Red/Green Low Bits 

**J-| 

lAh 

i 

Blue/White Low Bits 

**J-| 

lBh 

i 

Red-x 

**J-| 

ICh 

i 

Red-y 

**J-| 

lDh 

i 

Green-x 


lEh 

i 

Green-y 


lFh 

i 

Blue-x 


20h 

i 

Blue-y 


21h 

i 

White-x 

**f| 

22h 

i 

White-y 

**J-| 

1 

Established timing (3 bytes) 


23h 

i 


E stabl i shed Ti mi ngsl 

OOh 

24h 

i 

E stabl i shed Ti mi ngs2 

OOh 

25h 

i 

Manufactures reserved 
timing 

OOh 

Standard timing identification 
(16 bytes) 


26h 

2 

Standard timing 
Identification #1 

61h 

40h 

28h 

2 

Standard timing 
Identification #2 

Olh 

Olh 

2Ah 

2 

Standard timing 
Identification #3 

Olh 

Olh 

2Ch 

2 

Standard timing 
Identification M 

Olh 

Olh 

2Eh 

2 

Standard timing 
Identification #5 

Olh 

Olh 

30h 

2 

Standard timing 
Identification #6 

Olh 

Olh 

32h 

2 

Standard timing 
Identification #7 

Olh 

Olh 

34h 

2 

Standard timing 
Identification # 8 

Olh 

Olh 


Add 

ress 

No. 

Byte 

s 

Description 

Data 

H 

eader (8bytes) 

OOh 

i 


OOh 

Olh 

i 


FFh 

02h 

i 


FFh 

03h 

i 


FFh 

04h 

i 


FFh 

05h 

i 


FFh 

06h 

i 


FFh 

07h 

i 


OOh 

Vendor/Prod 

uct identification (10 bytes) 

08h 

2 

ID Manufacturer name 

1894h 

OAh 

2 

1 D product code 


OCh 

1 

1 D serial number 


ODh 

1 

1 D serial number 


OEh 

1 

1 D serial number 

**f| 

OFh 

1 

1 D serial number 

**f| 

lOh 

1 

Week of manufacture 


llh 

1 

Year of manufacture 

**|~| 

EDID (2bytes) 

12h 

1 

Version # 

Olh 

13h 

1 

Revision # 

03h 

Basic display parameter/features (5 bytes) 

14h 

1 

Video input definition 

80h 

15h 

1 

Max. horizontal image size 

lEh 

16h 

1 

Max. vertical image size 

17h 

17h 

1 

Display transfer 
Characteristics (Gamma) 

B4h 

18h 

1 

Feature support 

08h 
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Add 

ress 

No. 

bytes 

Description 

Data 

56h 



OOh 

57h 



OOh 

58h 



OOh 

59h 



OOh 

Detailed timing description #3 or monitor 
Descriptor (18 bytes) 

5Ah 



OOh 

5Bh 



OOh 

5Ch 



OOh 

5Dh 



lOh 

5Eh 



OOh 

5Fh 



OOh 

60h 



OOh 

61h 



OOh 

62h 



OOh 

63h 



OOh 

64h 



OOh 

65h 



OOh 

66h 



OOh 

67h 



OOh 

68h 



OOh 

69h 



OOh 

6Ah 



OOh 

6Bh 



OOh 

Detailed tin 
descriptor (] 

ling description ffl or monitor 
L8 bytes) 

6Ch 



OOh 

6Dh 



OOh 

6Eh 



OOh 

6Fh 



lOh 

70h 



OOh 

71h 



OOh 

72h 



OOh 

73h 



OOh 

74h 



OOh 

75h 



OOh 

76h 



OOh 


Add 

ress 

No. 

bytes 

Description 

Data 

Detailed timing description (72 bytes) 

Detailed timing description 1 (18 bytes) 

36h 



64h 

37h 



19h 

38h 



OOh 

39h 



40h 

3Ah 



41h 

3Bh 



OOh 

3Ch 



25h 

3Dh 



30h 

3Eh 



OOh 

3Fh 



OOh 

40h 



OOh 

41h 



OOh 

42 h 



30h 

43h 



E4h 

44h 



lOh 

45h 



OOh 

46h 



OOh 

47h 



18h 

Detai 
descr 
(18 b) 

led timing description #2 or monitor 

iptor 

/tes) 

48h 



OOh 

49h 



OOh 

4Ah 



OOh 

4Bh 



lOh 

4Ch 



OOh 

4Dh 



OOh 

4Eh 



OOh 

4Fh 



OOh 

50h 



OOh 

51h 



OOh 

52h 



OOh 

53h 



OOh 

54h 



OOh 

55h 



OOh 
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11 BACK-LIGHT SPECIFICATION 

11-1 Pin configuration for Back-light 

Table 11-1 shows the description of the pin assignment and the types of 
back-light (CN-2) 

Tablell-1 Pin Assignment of CN-2 


Pin No. 

Signal 

Function 

Remark 

1 

Vh 

Power supply for CCF L 
(High) 

Cable color: Pink 

2 

Vl 

Power supply for CCF L 
(Low) 

Cable color: White 


Used connector : BHSR — 0 2 VS - 1 

Applied connector : SM02B — BHSS— 1 

Maker : J apanese Solder I ess Terminal Trading Company LTD. (J .S.T) 


11-2 Life 


The life duration of the LCD panel is considered to be over 50,000 hours. 

The life duration of the Back Light is considered to be over 10,000 hours based on the 
criteria bellow. 


(l)Operating condition 
©Ambient temperature 
©Tubecurrent(lF) : 


: 2 5 ± 5 °C 

6 m A or less 


(2)Defi nition of life 

© When brightness is bellow 50% of the mini mum brightness value shown in section 
9, table 9-1. 

® When theCCFL turn on voltage stated in section 8 of table 8-1 exceeds 
1700Vrms 

© When flickering and blinking occurs based under the condition of life guarantee. 
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12. Environmental Specification 

Table 12-1 shows the environmental specification. 

Table 12-1 Environmental Specification 


Item 

Specification 

Remark 

Temperature 

Operation 

0 ~ 5 0 °C 

The temperature of the LCD panel 
surface (display area) 
temperature. 

Storage 

- 2 0 ~ 6 0 °C 

Humidity 

Operation 

2 0 ~ 8 5 % R H 

Maximum wet bulb temperature 
Should not exceed 29°C. 

No condensation 

Storage 

5 ~ 8 5 % R H 

Vibration 

Operation 

10-500H z, 2G peak, 2 Hrs 
each in X,Y,Z direction 
Approx. 20 min for 1 cycle. 

For single module. 

Test criteria is stated in (Note 1 ) 

Shock 

Non- 

operating 

15G, 6ms, 

1 time each for X,Y,Z 
direction 

For single module. 

When packaging refer to (Note 2) 


Note 1) The distance between the vibration table and the back surface of the LCD 
moduleshould beset to 3mm when conducting a vibration test. 

N ote 2) The shock resi sti ng standard when packi ng i s shown i n tabl e 12-2 and 
figure 12-1. 


Table 12-2 Shock resistance standard when packaging module 


Contact point 

Dropping 

height 

N o. of ti mes 

A, B, C, D 

5 5cm 

1 ti me each 

E, F, G, H, I, J 

6 0cm 


G (Top face) J ( R ea r face) 
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1 3 . Display 

The module has the foil owing indications. 

(1) Product name : LCD U nit 

(2) Model Number: NA19026-C661 

(3) Manufacturing Number: 4900001 


Serial number 

(To be reset every month on 1st.) 

Manufacturing month 
(Oct. =X, Nov. =Y, Dec. =Z) 

Last digit of manufacturing year. 


(^Manufacturing Country Name: MADE INJAPAN or MADE I N TAIWAN 
(5) Disposal method of cold-cathode tubes. 


LCD unit 


MADE IN TAIWAN 


4900001 


N A 19026- C661 


■ THIS TFT COLOR LCD CONTAINS COLD CATHODE 
FLUORESCENT LAMPS. PLEASE FOLLOW LOCAL ORDINANCES 
OR REGULATIONS FOR ITS DISPOSAL. 

L'StOTT 

llLtTiL'. 


St2 


Figure 13-1 Product Label (Example) 


Figure 13-2 


14. PACKAGING SPECIFICATION 


Packaging specification is specified separately in the packaging specification. 


1 5 . WARRENTY 


The warranty period is one year after shipping. Any products that fail during this period are 
repaired or replaced without charge, unless the failure is caused by the user. 
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1 6. PRECAUTIONS 

In order to usetheLCD module properly, please abide by the foil owing precautions. 
(l)Handlinq of LCD panel 

© Do not apply excessive mechanical shock to the LCD panel 
The panel is made of glass. Excessive shock may cause damage or malfunction to the 
LCD panel. 

© Do not press the panel surface too hard (MAX 20N/cm 2 ) 

There are 2 glass plates within the panel and they should be kept perfectly even to 
maintain display properties and reliability. If the panel is pressed hard, then the following 
problems may occur; 

® Color uniformity ©Disorder of orientation of liquid crystal 

Problem ® will clear as time passes. For problem ©, turn the power off and then on 
in order to bring the screen back to normal. However, these operations should be 
avoided to insure reliability. 

©Do not scratch the polarizer film on the LCD panel surface 

• Do not press or rub the display surface with a hard tool, tweezers, etc. 

• When handling the panel, use cotton or conductive gloves so that the display surface 
is not soiled. 

• If dust or dirt soils the display surface, use a soft cloth (deer skin) to clear the panel 
usi ng the fol I owi ng method; 

(Dust) Dust the panel using a soft cloth. (Do not rub). 

(Dirt) Saturate clear water to a soft cloth and squeeze hard until there are no water 
drops, then wipe the surface lightly. Make sure water or solvents are not 
splashed onto the edge of the panel to prevent fluid from seeping into the panel. 

Do not use alcohol, detergent, ketone (acetone, etc.) and aromatics (xylene, 
tolune, etc.) as solvents. 

• Adherence of saliva and water drops for a long period may cause partial deformation 
and decol or izati on. Clean the surface promptly using the (Dirt) method. 

• Cleaners that are alkaline will damage the surface of the polarizor and should not be 
used 

• Adherence of excessive oil is hard to clean and precaution should be taken to avdd oil 
adherence. 
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® Do not place or contact objects onto the LCD panel for a long period of time 

There is a possibility that the components may deform and can cause the quality of 
the LCD panel to deteriorate. 


(2)1-1 andlinq of the LCD module 

OP Do not pull the cold-cathode tube cable with strength 

If the cable is pulled in strength with more than 20N . then this can cause damage or 
deterioration of reliability. 

® Assemble the equipment in a dust free environment 
Especially conductive foreign matters can cause the module to fail. 

® Take anti-electrostatic measures when assembling the module 

The LCD unit contains a CMOS-IC. The following points should betaken into consideration. 

• General anti -electrostatic measures should betaken when handling instruments, 
(cotton or conductive gloves should be worn/grounding worker/disposal of ground on 
floor, operating table etc/disposal of operating tools (soldering iron, radio pliers, 
tweezers, etc.)etc.) 

• Do not take the module out of the conductive bag until the module is assembled. 

• Conduct the assembly of the module under a humid controlled environment 
(50%-60%RH). 

Do not handle the module under the humid of 50%RH. 

© Do not disassemble or remodel the LCD module. 


Disassembly, remodel can cause the model to fail and can cause deterioration of display 
quality and reliability. 

(3) Precautions to be made when operating the LCD module 
OP Please abide by the specified power supply sequence 

This is necessary to prevent latch up of CMOS-IC, failure or deterioration of the display 
quality and reliability due to the application of DC voltage to the liquid crystal. 
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® Do not input power supply, signal when condensation occurs 

If voltage is applied to the panel when there is condensation on the terminal, the terminal 
can cause an electrochemical reaction andthereisa possibility of disconnection. 

Condensation occurs right after the unit has been moved from a cold environment to a 
warm environment in a short period of time. 

© Troubles that occur when LCD panel is not used under recommended temperature 

• Operation under high temperature (Ta>50°C) : The display color shifts to blue. 

• Storage under high temperature (Ta>60°C) : The contrast ratio decreases due to 

deterioration of polarizer film. 

• Operation under low temperature (Ta< 0°C) : The response speed of the display decreases. 

• Storage under low temperature(Ta<— 20°C):The liquid crystal may solidify and be damaged. 

® Control signal is to be input within a specified time after the power supply 
has been turned on 

After turning the power supply on, if control signals (DCLK, ENAB)arenot input into the 
timing control circuit or if the input timing is not within the specified timing^ this can cause 
deterioration of image quality such as DC drive of liquid crystal, image sticking, decrease in 
contrast ratio etc. 

4) Precautions in regards to mounting and designing the module 

© Do not put excessive pressure onto the screen and rear side of the LCD module 
Excessive pressure put on to the surface of the screen under mounting condition can 
cause deterioration of display quality and reliability. If excessive pressure has been put 
onto the back light module, brightness uniformity can occur and the reliability of the 
CCFL may decrease. 

® Avoid twisting and bending the LCD module 

Twisting and bending of the LCD module can cause damage to the display quality and 
reliability. 

( 3 ) Do not extend the power supply cablethat connects the back light and the inverter 
E xtensi on of the cabl e can cause the backl i ght to not I i ght or fl i cker. 
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d) Keep the power supply cable away from metal enclosures of the LCD module 
The high voltage currency of the backlight drive may leak onto metal enclosures in which 
the desired brightness may not be assured. Therefore, when evaluating take 
consideration and appropriate method in wiring. 

© When mounting the LCD module, use a M2.0 screw (x8) in which the screw should be 
tightened with a torque of 20cN • m or below 

© Initial defect or problems with long term reliability may occur when other applied 
connectors are used. 

(5)STORAGE METHOD 

© Do not store the LCD module in an organic solvent or corrosive gas environment 

• The polarizer film can discolor in an organic solvent environment. 

• Various parts of the module may corrode or deteriorate in a corrosive gas environment. 

® Store the LCD module in a Fujitsu package 

• The LCD module within the container box is covered in anti-static bag. 

• When stacking the boxes, make sure it is kept bellow 4 boxes. 

© The LCD is recommended to be stored in a humidity controlled, cool and dark place 

Recommended storage envi ronment 
Place : Dark (avoid sunlight) 

Temperature: 10~3 5°C 
• Humidity : 5 0~6 0%RH 

Note) If the module is left in an environment of over 60°C for a long period of time, optical 
characteristics may deteriorate. 
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(6) DI 5POSABLE METHOD 
(D LCD Module 

The components of this LCD module can be grouped into metal, resin, glass etc 
Descriptions of materials or abbreviated names are listed on the plastic parts. 

The inside of the back light source of the CCFL contains mercury and should be 
disposed according to the local ordinance or regulations. 

® Package 

All packages are made of recyclable papers except for the anti-ESD bag. 

(7) Others 

OP If the panel breaks, do not inhale or swallow the liquid crystal 

If the liquid crystal adheres to the body or clothes, wash the liquid off immediately 
with soap. 

Follow regular precautions for other electric components. 

® Flux residue which may be found on the printed circuit board is harmless 
F ujitsu has adopted a non-wash technology for the module assembly process. 


17 OTHERS 

There may be changes made to the parts used in FDTC LCD panels. In those situations, a 
discussion will be made in advance between both parties regarding the changes that will be 
made to the parts. 

I n addition, if any doubts arise in regards to descript items in the specification, the problem 
shall be resolved through discussion between both parties. 

FDTC panels are not designed and manufactured for the purpose of aerospace, nuclear 
reaction control, medical equipments that require extremely high reliability for life support. 
Any customers that intend to use FDTC panels for these purposes should contact and 
consult the design department. 
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( 3 ) Stori ng i nto a contai ner box 

• When usi ng a carton box manufactured by F DTC 

(Carton boxes and arrowheads that are not crushed should be used) 





Place the front side of the LCD module 
i n the di recti on of the arrow shown on the 
holder (top). 

****Di recti ons of arrowheads are shown on holders**** 

Figure 18-2 Packaging Method 

When using other methods of packaging other than specified above 
Thoughtful consideration should betaken so that damage is not made to the LCD module by 
wrapping the module individually with an air cap. It should be noted that FDTC would not 
take responsi bi I ity for damages caused by fai I ure of packagi ng 
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18-2 I n case of made in I apan 
( 1 ) Stabi I i ze the back I i ght cabl e usi ng tape. 



( 2 ) Put the LCD module into the anti -electrostatic bag. 
(Do not use anti-electrostatic bag that are torn) 
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( 3 ) Stori ng i nto a contai ner box 

• When usi ng a carton box manufactured by F DTC 

(Carton boxes and arrowheads that are not crushed should be used) 





C> 



Place the front sideoftheLCD module in the direction of the arrow shown on the 
holder (top). 

****Di recti ons of arrowheads are shown on holders**** 

Figure 18-4 Packaging Method 

When using other methods of packaging other than specified above 
Thoughtful consideration should betaken so that damage is not made to the LCD module by 
wrapping the module individually with an air cap. It should be noted that FDTC would not 
take responsi bi I ity for damages caused by fai I ure of packagi ng 
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